Abstract. High refractive index glasses are preferred in integrated photonics applications to realize higher integration scale of passive devices. With a refractive index that can be tuned between SiO2 (1.45) and aSiC (3.2), silicon oxycarbide SiOC offers this flexibility. In the present work, silicon oxycarbide thin films from 0.1 -2.0 μm thickness are synthesized by reactive radio frequency magnetron sputtering a silicon carbide SiC target in a controlled argon and oxygen environment. The refractive index n and material extinction coefficient k of the silicon oxycarbide films are acquired with variable angle spectroscopic ellipsometry over the UV-Vis-NIR wavelength range. Keeping argon and oxygen gases in the constant ratio, the refractive index n is found in the range from 1.41 to 1.93 at 600 nm which is almost linearly dependent on RF power of sputtering. The material extinction coefficient k has been estimated to be less than 10 -4 for the deposited silicon oxycarbide films in the visible and near-infrared wavelength regions. Morphological and structural characterizations with SEM and XRD confirms the amorphous phase of the SiOC films.
Introduction
High performance optical waveguide materials must combine low loss with the flexibility to fabricate a variety of passive devices on a single material platform. With a refractive index that can be tuned between silica glass SiO2 (1.45) and amorphous silicon carbide a-SiC (3.2), silicon oxycarbide SiOC offers this flexibility. However, the methods which were used to produce silicon oxycarbide such as chemical vapor deposition (CVD) [1, 2, 3, 4] and sol-gel pyrolysis [5, 6, 7, 8] introduce hydrogen and high material absorption. In the recent years, the authors in [9, 10] showed the deposition of SiOC films with RF sputtering technique and discussed physical and structural characteristics of SiOC thin films. In another study by T. Nakai et. al. [11] , low refractive-index SiOC films were developed with rf sputtering and exploited for HD DVD rewritable media. However optical properties (n and k) of the SiOC films over a wide wavelength spectrum ranging from UV to near-infrared are not reported. In this work, we demonstrate fabrication of silicon oxycarbide thin films on Si (100) substrate by reactive RF magnetron sputtering of a SiC target in a controlled argon and oxygen gases environment. The SiOC thin films are characterized by variable angle spectroscopic ellipsometry over the broad UV-VIS-NIR wavelength range to obtain optical constants (refractive index and absorption spectra). The motivation to use sputter deposition comes from the fact that it has potential to prepare high quality material with essentially no hydrogen content at room temperature compared to typical deposition techniques such as CVD [3] which introduce hydrogen and high material absorption coefficient α on the order of 10 5 cm -1 . The refractive index n of the deposited SiOC films ranges from 1.41 to 1.93 at 600 nm as a function of RF power level. The extinction coefficient k of all the deposited SiOC films is estimated to be less than 10 -4 above λ = 1000 nm. To the best of our knowledge, it is the first time to report optical properties mainly the refractive index n and extinction coefficient k spectra in a broad wavelength range extending from UV (300 nm) to Near IR (1200 nm). Profilometry and scanning electron microscopy (SEM) were used to determine thickness and analyse morphology of the deposited SiOC films, respectively. The phase of the films was examined with X-ray diffraction (XRD).
the sputtering chamber during preparation of amorphous silicon oxycarbide films. The depositions were performed on boron doped p-type Si (100) substrate at room temperature. Prior to deposition, substrates were first cleaned in acetone and then isopropanol in ultrasonic cleaner to remove the contaminants and organic matter on Si substrate surface. In order to clean the SiC target surface, fifteen minutes pre-sputtering without reactive gas was done each time before the actual film deposition. To check repeatability and achieve precise control of the sputter process a large number of SiOC samples were produced by setting the recipe: RF power level from 50 to 450 watts, argon to oxygen gas ratio of 47 sccm and deposition time of 15 minutes. Here we report the results of 6 SiOC films which were deposited as function of increasing RF power level. 
